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NEWS FROM ACADEMY BAY
NEW FACES AND NEW PROJECTS IN A
NEW CDRS DEPARTMENT
Following the incorporation in late 1996 of the inver-
tebrate and quarantine programs into the Department of
Botany of the Charles Darwin Research Station (CDRS) to
form the new Department of Plant and Invertebrate Biol-
ogy, several new appointments and staff changes have
been made.
In August 1997, Dr. Charlotte Causton, an expert in
biological control and entomology, arrived to take charge
of the quarantine and invertebrate programs. Her first
priorities are to establish the quarantine program on a
firm footing and to strengthen the invertebrate program
by seeking additional funding, especially for studies of
the ecology and control of introduced insects. She is as-
sisted in this by Lázaro Roque, entomologist at CDRS
since 1994, and by another new appointment to the quar-
antine program, Carlos Zapata, who arrived in
mid-January 1998. Paulina Viteri, a new volunteer in
invertebrates (the first for manyyears), arrived in August
to assist with the entomological projects.
In September 1997, the longest-serving member of the
department, Lenin Prado, left the Station. He had held
various posts over the past 8 years, most recently taking
charge of the forestry programo His replacement in this
position, William Swan, arrived in September and will be
responsible for broadening the program to tackle the prob-
lems of agricultural zone management in a more complete
fashion than has been possible to date. Scott Shouse, a
Peace Corps volunteer engaged in the program onIsabela,
left in May at the end of his Peace Corps service, only to
return in August for a four-month period to assist in the
design of the new project. In the broader project, the role
of the two nurserymen (Felix Burgos and Jefferson
Quiñonez) will be expanded, and they will be trained in
extension work and experimental monitoring. Mónica
Soria continues her thesis project in this program, inves-
tigating the reproductive and regeneration biology of the
native timber tree matazarno.
The two plant programs (native and threatened plants,
and introduced plants) continue to be managed by the
head of the department, Alan Tye, and botanistIván Aldaz,
but they have been assisted by several recent volunteers.
One of these, Sarah Wilkinson, an expert in botanical
survey, experimental design, and invasive plant control,
returned in November to help with two projects: a moni-
toring system for newly introduced species and a new
s~ries of trials on methods for the control of invasive spe-
Cles. Another new appointment, to the threatened plants
program, is envisaged for early 1998. Thesis student
Patricia Jaramillo finished her field work on the distribu-
tion of introduced plants at sites subject to human influence
in the National Park, and expects to graduate in 1998.
During 1997, a succession of volunteers, both Ecua-
dorian and international, assisted with these two
programs. Theyincluded Paúl Carcelén, Dr.Joe Fail,Janell
Loving, Ben Ruttenberg, Adolfo Verdugo, Katty Villacís,
and Jhony Yumisaca. Most of them assisted with general
department tasks and with development and maintenance
of the CDRS Herbarium and database of the flora of
Galápagos. Janell helped initiate a project to revise the
threat status of the Galápagos endemic flora according to
new IUCN criteria, Ben (an expert in database manage-
ment) redesigned the flora database, while Adolfo
reviewed the Herbarium collections and brought the
database up to date.
All these changes have resulted in a far stronger de-
partment, with much greater capacity for tackling the
problems facing Galápagos. The quarantine program is
entirely new, and the invertebrate program is rapidly
expanding after several years of comparative neglect. The
major objectives of the department remain the conserva-
tion of the Islands' native flora and fauna, the control of
alien species, and the prevention of new introductions.
Alan Tye
INTERNATIONAL WORKSHOP: FERAL
GOA T ERADICA TION PROGRAM
A workshop aimed at developing a strategic plan for
the eradication of feral goats from the island of Isabela
was held from September 9th to the 18th, in the Galápagos
Islands. A fundamental part of the Isabela Project for the
long-term restoration of the island is the control and even-
tual eradication of introduced organisms. One ofthe most
destructive animals for the Isabela ecosystem is the goat.
Goats reached Alcedo Volcano, in the northern part of
Isabela, at the end of the 1970s. Since then, their numbers
and distribution ha ve increased until today the popula-
tion on the three northern volcanoes ofIsabela is estimated
at between 75,000 to 100,000 animal s (prior to the hunting
campaign of 1996-97). This explosion in the goat popula-
tion has resulted in the destruction of critical habitat of the
giant tortoise, which includes the tree fern, an endemic
species. The vegetation is under substantial pressure and
many native plant and animal species are threatened.
In the last 30 years, the Galápagos National Park Ser-
vice (GNPS) and the Charles Darwin Foundation (CDF)
have succeeded in eradicating goats, using simple hunt-
ing, on five islands in the Galápagos Archipelago
(Española, South Plaza, Santa Fe, Marchena, and Rábida).
These islands are relatively small in size and the use of the
same methodology on Isabela, the largest island of the
Archipelago, will not achieve the same success. New
methodologies, technologies, and knowledge must be
applied to this problem to find a definitive solution.
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TOdevelop an effective plan for the eradication ofgoats
on Isabela, the GNPS and the CDF invited 14 experts in
the eradication of introduced mammals and the restora-
tion of islands to participate in a workshop aimed at
developing the definitive plan for the eradication of goats
from northern Isabela. The experts, from New Zealand
and the United States, are employed in governmental
institutions, universities, and consulting companies con-
nected withconservation. In many cases, theirinstitutions
financially supported their participation. In addition to
the invited experts, key personnel of the GNPS and the
CDF participated.
The workshop began with one day of orientation talks
and discussions, followed by a 3-day field trip, and finally
4 days dedicated to the development of the plan for the
eradication of ungulates from northern Isabela. During
the field trip, we made short excursions at Elizabeth Bay,
Urvina Bay, Tagus Cove, and west of Piedras Blancas,
and a 1-day climb of Alcedo, to give participants an idea
of scale and terrain.
The 4-day planning workshop was facilitated by Peter
Jenkins, a lawyer from New Mexico, who works in con-
servation related issues. All of the participants dedicated
their time and expertise to producing the best plan pos-
sible forthe eradication of goats. Alloftheexpertsinvolved
in goat eradication in other parts of the world unanimously
agreed that eradicating goats from northern Isabela is
possible, given sufficient funding and planning and us-
ing new technologies.
The final plan for the eradication of goats is currentIy
under review both internally and externally. The follow-
ing documents, complementary to the plan, were
discussed and will be developed.
Fund-raising plan
Public relations plan
Evaluation of the use of recreational hunting in
Galápagos with recommendations
A detailed plan for the preliminary, capacity-building
phase
The event was financed by CDF, Inc./ Alcedo Fund,
WWF, and contributions by some ofthe participants and/
or their institutions. TAME provided discounted air fares
for the participants.
Linda J.Cayot
GEOLOGISTS TO INVADE GALÁP AGOS
From June 4-12, 1998, sixty-five of the world's fore-
most experts on ocean-island volcanism will gather in the
Galápagos for a special field excursion and scientific con-
ference on the "Evolution of Ocean Island Volcanism."
The meeting is part of the Pemose Conference series of
the Geological Society of America and is being co-spon-
sored by the Charles Darwin Foundation and the
International Association for Volcanology and Chemis-
try of the Earth's Interior. Support for students and Latin
American scientists is being funded by eSA, lA VCEI, and
the US. National Science Foundation, with logistic sup-
port by the CDRS and Galápagos Travel.
The eruptive styles and magma compositions at most
oceanic volcanoes change as the volcano ages, and the
Galápagos is one of the planet' s greatest examples of this
volcanic evolution process. The conference will begin
with a 5-day field excursion, where the geologists will
progress from the ancient volcanoes of San Cristóbal and
Española to historically-active Sierra Negra, Alcedo, and
Santiago. Then 4 days will be spent in Puerto Ayora pre-
senting and discussing models to explain the variations
in volcanic behavior, evolution, and growth patterns ob-
served both in the Galápagos and at other island chains
throughout the world.
The conference is being convened by long-term
Galápagos researchers Dennis Geist (University ofIdaho),
KarenHarpp (Lawrence University),and Wendy Bohrson
(University of California).
Dennis Geist
GIS IN GALÁP AGOS
The Charles Darwin Research Station (CDRS) is par-
ticipating in efforts to revive a moribund
multi-institutional agreement to develop a comprehen-
sive GIS (Geographic Information System) for Galápagos.
GIS uses computerized databases and maps that permit
the exploration, interconnection, and analysis of data
through the superimposition of various types of informa-
tion. GIS can contribute to the understanding and
clarification of environmental problems.
The development of a GIS for Galápagos will involve
a great deal of effort and investment, especially the inven-
tory of data collections and the preparation of accurate
base maps. Once established, the system can be a power-
fuI toolfor ecological anal ysis and management decisions,
for example, in studying the spread of introduced species
or planning campaigns of control or eradication.
Two initial steps were taken in 1997 to achieve this
goal. First, a cooperative project was established between
the Charles Darwin Foundation (CDF) and the Univer-
sity ofSouthampton in England, financed by the "Darwin
Initiative" of the British Government. The main objective
of the project, which willlast for 3 years, is to provide
technical support for the revision of the Plan of Manage-
ment and Zonification of the Galápagos Marine Reserve.
As part of the project's training component, Dr. Ken
Collins, coordinator of the Darwin Initiative Project in the
UK, organized a training course on GIS at the Geodata
Institute of the University of Southampton. During No-
vember two CDRS staff members, Priscilla MartÍnez
(Marine Biology) and Hernán Vargas (Protection) were
trained in the use of the SPANS programo
The second step took place in Ecuador. The
Panamerican Center of Geographic Studies and Research
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organized an international course on GIS from Novem-
ber 24 to 12 December, with economic help from WWF,
Fundación Natura, the Galápagos National Park Service,
and the CDF. The theoretical part of the course took place
in Quito and the practical portion on southern Isabela in
the Galápagos. Course participants, who became famil-
iar with the program CAMRIS, included personnel from
several national and international institutions, CDRS staff
members Evangelina Duranona, Eduardo Espinoza, and
Washington Llerena and Galápagos National Park Ser-
vice personnel Mario Piu, Patricia Puebla, and Washington
Tapia. Further post-course training was provided by
George Powell, of World Wildlife Fund-US, who is an
expert in the use of CAMRIS for conservation planning.
The next steps will be to make use of the limited GIS
skills and software that we have gained, whilst looking
for funds for the full development of the system.
Hernán Vargas, Priscilla Martínez, and Washington
Llerena
THE ISABELA PROJECT: OFF AND
RUNNING
The Isabela Project, whose primary goal is the restora-
tion of the island of Isabela to as near a pristine condition
as possible, has made many advances during the past
year. In the August 1996issue ofNoticiasde Galápagos (No.
57), the "Alcedo Update" explained our initial advances.
Since then the project has included:
. continued monitoring of the flora and fauna of
Alcedo Volcano,
the protection of endangered vegetation on the
southern rim of Alcedo,
major reductions in the goat and burro popula-
tions on the southern rim and slopes of Alcedo,
improvements in field work conditions and 10-
gistics,
improvements in the administration of the project,
making it a totally bi-institutional effort (CDRS-
GNPS), and
major improvements in the financial support of
the project.
In addition, an international workshop was held in
Galápagos in September 1997, to develop the definitive
plan for the eradication of ungulates from northern Isabela.
The monitoring work on Alcedo has continued with
trips every six months (begun in November 1995). The
focus of the trips, originally on tortoises, goats, and veg-
etation, has been gradually expanded to include the
avifauna and terrestrial invertebrates. Of particular in-
terest was the discovery (during one of the hunting trips)
ofnests ofthe dark-rumped petrel (pterodroma phaeopygia),
as well as adult birds. Although itwas previously thought
they nest on Alcedo, this was the first confirmed reporto
Since then, the ornithologists have put much effort into
finding more nests and birds. As a result of the vegetation
.
.
.
.
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monitoring, two patches (approximately 300 m2 and 500
m2) of the endemic tree fern (Cyathea weatherbyana) were
fenced as large herbivore-exclusion zones in January 1997.
In addition, nearly 200 trunks (mostly Zanthoxylum and
Tournefortia trees) were wrapped with chicken wire to
prevent the goats from scraping the bark with their horns
and thus killing the trees.
While Brian Bell' s report (see "Alcedo Update" in
Noticiasde Galápagos No. 57) was under review by other
experts in the field, we initiated a holding-pattern phase
of operation. The plan was to first elimina te as many
goats as possible in the most threatened zone (the south-
southeast rim and slopes of Alcedo); this meant
concentrating on the males, as they were doing the great-
est damage. The May 1996 trip resulted in 12,272 goats
(76%male) and 366burros (55%male) eliminated during
10 days of hunting (1.5 bullets/ animal). The plan for the
second trip was to concentra te on female goats, and in
November 1996, 13,061 goats (41% male) and 322 burros
(60%male) wereeliminated during6 days ofhunting (1.6
bullets/ animal). This gives a total of 25,333 goats and 688
burros eliminated in 1996.
In the first half of 1997, the elimination of goats and
burros on Alcedo was less than optimal, primarily due to
heavy precipitation and fogs, which caused the goats to
disperse and created adverse hunting conditions. During
the March 1997 trip, a total of 4377 goats (50% male) and
39 burros were eliminated during 8 days (1.6 bullets per
animal). In the grasslands on the rim, herds of up to 80
goats were seen, while in the lowlands, where females
were concentrated, the herds numbered 10-20 animals.
On some hills and cliffs, herds of up to 200 animal s were
observed. The second trip, in June, resulted in the elimi-
nation of 4218 goats (72% male) and 60 burros during 12
days (1.9 bullets per animal; the de crease in efficiency was
due to adverse hunting conditions). This gives a total of
8595 goats and 99 burros eliminated during the first half
of 1997, or more than 30,000 goats and nearly 800 burros
in the first 14 months of effort.
In early 1997, a cabin (6 x 8 m) was constructed on the
southern rim of Alcedo to facilitate field work. More than
50 men were involved in the transport of materials and
subsequent construction ofboth the cabin and the fencing
of the threatened vegetation. A new, more direct trail was
established from the eastern coast of Alcedo to the rim,
circumventing the difficult Devil' s Elbow section, both to
facilitate the transport of construction material s and to
protect that fragile section of the rim from further erosion.
Many backbreaking days and nights were needed to move
lumber, cement, posts, fencing, and other materials to the
rim of the caldera.
In June 1997, the CDRS and the GNPS signed an offi-
dal agreement establishing the Isabela Project as a
bi-institutional project and creating the post of Coordina-
tor of the Project. The Coordinator is responsible for the
project for both institutions, reporting to and working
directly with both directors and their staffs.
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The financial base for the Isabela Project has increased
dramatically since our last update. Prior to 1997, the fund-
ing came primarily from the Ecuadorian Government,
INEFAN/GEF, CDF, Inc., Friends of Galápagos organi-
zations in Europe, several small- to medium-size grants
by organizations and individuals through the CDF, Inc.,
the British Embassy, the British Foreign and Common-
wealth Office (FCO), and local donors. The Ecuadorian
Government, within the budget allocated to the GNPS,
and INEFAN/GEF financed a major part of the hunting
trips; the government also provides several key positions
in the GNPS that are involved in the project. CDF, Inc.
and the various Friends of Galápagos organizations in
Europe have provided us with general funds for the
project. The British Embassy donated field equipment.
The British FCO provided funding for the cabin and fenc-
ing. At the locallevel, we ha ve received support from a
grou p of Galápagos artists, a local youth (Sebastian Cruz),
the naturalist guides, and others. TAME airlines provides
discounted fares. In 1997, the project has seen a several-
fold increase in its operating budget with large
contributions from two new donors, USAID /PL-480 and
WWF. The initiative of all of the people involved in fund
raising and the interest of all of the donors are greatly
appreciated.
Linda J.Cayot
A PIG-FREE SANTIAGO: IS IT A DREAM
OR ON THE HORIZON?
During the last couple of years, while we have been
worrying about sea cucumber fishing, goats on Alcedo,
the Galápagos Marine Reserve, the extremely threatened
mangrove finch and Scalesia atractyloidespopulations,
Marek's di seas e, dying tortoises in El Chato, and so on
and soforth, the Galápagos National ParkService (GNPS)
has been steadily and consistently eliminating pigs from
Santiago Island. An intensive control campaign began in
1985, followed by an increase in intensity of effort in the
1990s, and is now close to reaching the goal of complete
eradication.
The results of the campaign during 1996 did not pre-
pare us for the success evidenced in 1997. During 8 trips
in 1996, each ranging from 15 to 20 days, with anywhere
from 6 to 12 hunters with 6 to 13 dogs, a total of 390 pigs
wereeliminated. Afterthefirst4 trips, whena totalof231
pigs were eliminated, success dropped to 24 and then 12
pigs eliminated during the 5th and 6th trips, suggesting
a diminishing population. However, when more hunters
and more dogs were employed for the final 2 trips of the
year, 60 and 63 pigs were eliminated, respectively.
Thefirst3 trips of1997 (January, February, andMarch)
resulted in declining numbers of pigs eliminated, from 39
to 31, to 24. The total of 94 pigs eliminated during these
three trips would equal71 % of all pigs killed during the
first 10 trips of the year. The 1997 trips were generally 13
hunting days and involved 6 to 13 hunters with 13 to 22
dogs. In April (6 hunters with 14 dogs), the kill was only
6 pigs. Successful eradication was on the horizon. It was
time to carefully review the progress of the campaign and
increase the effort to assure success.
In late May, the trips to Santiago began to regularly
include a special group of contracted hunters led by a
GNPS offidal, each with more dogs than used previously.
Most of these men had been working with the GNPS on
this and other campaigns. Between May and October,
this group made 6 trips to Santiago, resulting in an aver-
age kill per trip of only 5.3 pigs (les s than half a pig a day).
In mid-October, the hunters knew of only4 adult females,
2 adult males, less than 10 juveniles, and a few piglets left
on the island. Obviously, there are more than this, but the
number seen gives an idea of how few are left.
On each trip, the hunters cover all of the zones to look
for sign of pigs. They then concentra te in the zones with
sign, but continue to check other zones. To fadlitate the
field work, the GNPS repaired and improved all of the
permanent campsites in N ovember. The hunters can now
work from 3 different base camps to cover more area.
The role of the dogs (all males) is critical to success. At
the current low density of pigs, it is doubtful that more
than 1 or 2 pigs, if any, would be taken without the dogs.
Of the 22 dogs currently in use, 10 are excellent trackers,
while the others work with those 10 to hold the pig once
it is located. Wounded and ill dogs are a concern and the
dogcomponent (purchase, veterinary care, etc.) is an ever-
increasing line in the budget.
A review of the results of the last several trips has
resulted in a decision to maintain a minimum of one trip
per month to Santiago during the next 2 years. The rains
of 1997 have made it ver y difficult for the hunters, man
and dog alike, due to the extremely dense vegetation, the
high density of introduced fire ants, and the constantly
wet conditions. To assure success, it will be critical to
maintain this effort well into the period of drought ex-
pected to follow El Niño of 1997-98.
The park wardens/hunters are workingvery hard and
are enthusiastic that they will be able to remove the last
pig from Santiago. Support for this hard-working tea m
comes in many forms: payments for hunters, better equip-
ment, first aid courses for hunters to patch up themselves
and their dogs, improved field conditions, and more. The
basic funding for the trips (transportation, camps, etc.)
comes directly from the GNPS budget (Ecuadorian Gov-
ernment), whileadditionalfunds (contracts, field perdiem,
equipment, bounties, etc.) come from CDF, Inc./ Alcedo
Fund, the Iris Darnton Trust (via Galápagos Conserva-
tion Trust), Friends of Galápagos-Switzerland, and the
Galápagos Darwin Trust (Luxembourg), all via the CDRS.
The task of eliminating pigs from Santiago is a job for
all of us, though the hunters ha ve the hardest work of al!.
This will be the first successful eradication on one of the
larger islands of the Galápagos Archipelago. It demon-
strates the commitment and dedication of the GNPS, the
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COF, and the hunters, to the conservation of the Islands.
Oue to the extremely high cost, both financial and eco-
logical, of not continuing the hunting trips, both the GNPS
and the COF are committed to the required support dur-
ing 1998. The eradication of pigs from Santiago will help
many of the native species, including tortoises, sea turtles,
dark-rumped petrels, and Galápagos rails. It will pave
the way for a goat eradication campaign, and it will be a
major step towards the restoration of Santiago.
Linda J. Cayot and Sixto Naranjo; Data from GNPS in-
ternal reports by Kléber Aguilar, Síxto Naranjo, Lorgío
Vaca, René Valle, and Telmo Zúñíga
THE SPECIAL LAW FOR GALÁP AGOS
In March 1998, after years of effort and a lengthy con-
sultative process in which the Charles Oarwin Foundation
participated, Ecuador enacted speciallegislation for the
Galápagos Islands. The overall effect of the law should be
very beneficial for the biodiversity of the Islands, for it
addresses several issues on which conservationists have
long called for action.
The law aims to promote conservation of biodiversity
and sustainable development of the Province of
Galápagos. The principal obstacle to the aim of harmoni-
ous coexistence between people and the unique flora and
fauna of Galápagos is the problem of introduced species.
The salient features of the law that help solve this are:
. Reference to introduced species control in the basic
principIes of the law and the definition of sustainable
development.
.Regulations relating to introduction and transport
of alien species, eradication of pest species in farmland,
quarantine inspection, and environmental impact assess-
ment.
.Regulations and incentives to strengthen environ-
mental education and training.
.Promotion oflocally-based tourism and other incen-
tives, in order to encourage support for and participation
in conservation.
. Requirement for local institutions and individuals
to contribute to the control of introduced species.
.Retention of 95% of visitor entry fee, set at US$100,
for distribution between Park (40%), local authorities
(40%), Marine Reserve (5%), Navy (5%) and quarantine
system (5%).
.Reform of INGALA (Instituto Nacional Galápagos)
as coordinator of policies and planning throughout
Galápagos.
.Establishment of a system for regulating residence
in Galápagos and reduce inward migration.
The law is no panacea, however, and there are several
aspects for which the Foundation will be advocating im-
provement through detailed regulations and, where nec-
essary, reforms. In particular:
.The residence control section has a number of defi-
ciencies which make the goal of a stable population (natural
growth balanced by net outward migration) very hard to
achieve.
. The law creates powerful economic and social in-
centives for people to live in Galápagos. These may
motiva te people to conserve and defend their islands, but
will also put pressure on the residence control system and
discourage outward migration.
.The law incorporates the "precautionary principIe,"
which says, in essence, that in case of doubt one should
adoptthe alternative least likely to harm the environment.
However, it should have had stronger guarantees to en-
sure that it is applied in the event of conflicts between
INGALA and other authorities (Park, Marine Reserve,
Municipalities).
. The law includes an article which restricts sales out-
lets for local handicrafts, thereby harming both local
craftsmen and the Station's shop.
The second major threat to Galápagos biodiversity,
after alien species, is the misuse of marine resources. The
Charles Oarwin Research Station and the Galápagos
National Park Service (GNPS) initiated in mid-1997 a
participatory planning process, which generated a con-
sensus within Galápagos on the principIes for marine
conservation. After much debate and opposition from
the industrialfishing sector, these principIes were adopted
in the law, which provides for:
.Establishment of the Marine Reserve as a protected
area, to be managed by the GNPS in collaboration with
local stakeholders, under the overall authority of an inter-
institutional committee composed of 4 ministries and 3
stakeholder groups (tourism, fisheries and a science/
biodiversity / education group).
. Expansion of the Reserve boundaries to 40 miles
around the whole archipelago, within which are a only
tourism and local artisanal fishing are permitted.
There will still be difficult negotiation ahead, for ex-
ample on the definition of "artisanal." Nevertheless, the
law provides a historic opportunity to protect one of the
world's largest, most important marine protected areas.
In conclusion, the law provides an excellent frame-
work for conservation of the Marine Reserve and
represents an important advance in conservation of the
terrestrial com ponent of Galá pagos biodi versi ty, notwi th-
standing weaknesses in mea sures to curb the population
growth, which underlies the central threat of introduced
species. And the law will do much to encourage all the
Islands' residents to participa te in and take responsibility
for the conservation of Galápagos.
Robert Bensted-Smíth
